Human endometrial decidual cell-associated 11 beta-hydroxysteroid dehydrogenase expression: its potential role in implantation.
During pregnancy excess corticosteroid exposure can disturb the normal pattern of growth and differentiation of the primate fetus. This is normally prevented by the action of 11 beta-hydroxysteroid dehydrogenase (11 beta-HSD), which converts cortisol to its biologically inactive 11-oxo form, thereby ensuring that little or no cortisol is transferred to the fetus. During implantation, extravillous trophoblasts breech uterine vessels that are embedded in a decidual cell matrix. Through this invasive process the embryo gains requisite access to the maternal blood supply, while risking exposure to high circulating glucocorticoid levels. Thus, the expression of 11 beta-HSD by the decidual cell layer may be essential in regulating cortisol exposure of the developing embryo prior to placentation. In order to investigate the potential contribution of decidual cells to glucocorticoid metabolism, we evaluated the expression of both known 11 beta-HSD isoforms, 11 beta-HSD1, whose catalytic activity is NADP(+)-dependent, and NAD(+)-dependent 11 beta-HSD2, during decidualization of monolayers of human endometrial stromal cells. The differential actions of ovarian steroids on human endometrium are simulated in this in vitro model. Thus, progestins induce the expression of several decidualization markers in the cultured stromal cells, and consistent with its priming action in vivo, estradiol augments this expression. The results of our studies established a link between in vitro decidualization and enhanced glucocorticoid metabolizing capacity. Accordingly, the catalytic activities of both 11 beta-HSD isoforms were enhanced by incubation of the precursor stromal cells with medroxyprogesterone acetate, and further enhanced by estradiol, despite a lack of response to estradiol alone. This differential response to estradiol and progestin was reflected in parallel changes in steady state levels of 11 beta-HSD1 messenger RNA. The role of glucocorticoid metabolizing activity of the decidual cell is discussed in terms of its implications in determining the exposure of the implanting embryo to biologically active glucocorticoids.